Microalgae supplementation to late gestation sows and its effects on the health status of weaned piglets fed diets containing high- or low-quality protein sources.
Maternal stress, such as a bacterial infection occurring in late gestation, may predispose offspring to a variety of diseases later in life. It may also alter programming of developing systems within the fetus, such as the hypothalamic-pituitary-adrenal (HPA) axis and immune system. Dietary supplementation during the last trimester of pregnancy with immune-modulating compounds may be a means of reducing potential adverse effects of maternal stress on the developing fetus. Essential omega-3 polyunsaturated fatty acids (n-3 PUFA) such as docosahexanoic acid (DHA) and eicosapentanoic acid are well-known for their immune-modulating and anti-inflammatory properties. Sources of these n-3 PUFA include fish products such as fish oil and microalgae, which may be a suitable alternative to fish-based products. The aim of this study was to determine the effect of supplementing gestating sow diets with n-3 PUFA and inducing an immune stress challenge in late gestation on piglet growth and immune responsiveness when placed on either a high- or low-quality protein diet after weaning. Forty-eight sows were fed gestation diets containing either 3.12% microalgae, 3.1% fish oil or a corn oil control diet containing 1.89% corn oil starting on gestation day (gd) 75. On gd112, half the sows in each treatment were immune stress challenged with bacterial lipopolysaccharide (LPS) endotoxin (10 μg/kg administered i.m). After farrowing, piglet BW gain was monitored weekly during lactation and pigs were weaned at 21 days of age. One week after weaning, four piglets per sow were immune stress challenged with LPS (40 μg/kg administered i.m.). At the same time, four piglets per sow were vaccinated with the novel antigens chicken ovalbumin (OVA) and Candida cellular antigen (CAA) and received booster vaccinations two weeks later. Four weeks after the initial vaccination, a transdermal hypersensitivity immune challenge was performed using the same antigens. Blood samples were also collected to quantify IgG antibody responses to both antigens. PUFA enrichment in sow blood and piglet brain was detected after sows were on feed for 40 days. Piglet growth was increased in pigs fed a high-quality diet in nursery phase 1. Concentrations of the cytokines IL-1ra, IL-6 and IL-10 were elevated in pigs fed a high-quality protein diet following LPS immune challenge. Overall, it appears that in the current study piglet nursery diet quality was more important for determining piglet health and growth than maternal diet and immune stress.